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Design

3.77.1 General

1.1 Material Properties

Concrete
Class B Concrete (Substructure) fe = 3.0 ksi
n=10

Class B-1 Concrete (Substructure) may also be used in special cases
(See Project Manager). The following equations shall apply to both
concrete classes:

LRFD 5.4.2.4 Concrete modulus of elasticity, E. =33000 KlWCl'SJ f'

Where:
w. = unit weight of non-reinforced concrete = 0.145 kcf
K4 = correction factor for source of aggregate = 1.0.

LRFD 5.4.2.6 Modulus of rupture: For minimum reinforcement, f, =0.37,/f",
For all other calculations, f, =0.24,/f",
f'. isin units of ksi
Reinforcing Steel
Minimum yield strength, fy=60.0 ksi
LRFD 5.4.3.2 Steel modulus of elasticity, Es = 29000 ksi

Deep Foundations
See LRFD DG Sec. 3.80 or Sec. 3.81 for pile or drilled shaft
information. Also check the Design Layout if a foundation capacity is
indicated.

Shallow Foundations
See the Design Layout for the allowable footing pressure. If omitted,
refer to LRFD DG Sec. 8.1.2.19.

New: Jan. 2005
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3.77.2 Design

LRFD 1.3.2.1

LRFD 5.5

LRFD 5.5.4.2
LRFD 1.3.2.1

LRFD 1.3.2.1

LRFD 1.3.3
LRFD 1.3.4
LRFD 1.3.5

Design

2.1 Limit States and Factors
In general, each component shall satisfy the following equation:

Q= Zﬂi 7iQ, <9 R, =R,
Where
= Total factored force effect
;= Force effect
ni Load modifier
N= Load factor
@ = Resistance factor
Rn=  Nominal resistance
R = Factored resistance
Limit States

The following limit states shall be considered for abutment design:

STRENGTH — |
STRENGTH -l
STRENGTH - IV
STRENGTH -V
SERVICE - |
FATIGUE

EXTREME EVENT - I

See LRFD Table 3.4.1-1 and LRFD 3.4.2 for Loads and Load
Factors applied at each given limit state.

Resistance factors

STRENGTH limit states, see LRFD 5.5.4.2 & 6.5.4.2
For all other limit states, ¢=1.00

Load Modifiers

For loads where a maximum value of load factor is appropriate:
n= (1 1= 1p) 2 0.95

For loads where a minimum value of load factor is appropriate:
n=1/(mns np)<1.0

Where:

1o = Factor relating to ductility

1r = Factor relating to redundancy

n = Factor relating to operational importance

New: Jan. 2005
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Table 3.77.2.1.1 Load modifiers

All Limit States

Ductility, 77p 1.0
Redundancy, 7r 1.0
Operational importance, 1.0
n = (m nr 1o) 1.0
n=11(m nr o) 1.0

Design

New: Jan. 2005
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Design

2.2 Loads

See LRFD DG Sec. 1.2 Loads for distribution and magnitudes of loads to
be applied for abutment design.

Dead Loads
Loads from stringers, girders, etc. shall be applied as concentrated
loads applied at the centerline of bearing. Loads from concrete slab
spans shall be applied as uniformly distributed loads.

Live Loads
Loads from stringers, girders, etc. shall be applied as concentrated
loads applied at the centerline of bearing. Dynamic load allowance
(impact) should be included for the design of the beam. No dynamic
load allowance should be included for foundation design.

For wings with detached wing walls, no portion of the bridge live load
shall be distributed to the detached wall. The detached wing wall
shall be designed as a retaining wall as specified in LRFD DG Sec.
3.62. The weight of the safety barrier curb on top of the wall shall be
included in the dead load.

Collision
LRFD 3.6.5.2 Collision shall be designed if abutments are located within a distance
of 30.0 feet to the edge of roadway, or within a distance of 50.0 feet
to the centerline of a railway track and conditions do not qualify for
exemptions given in LRFD DG Sec. 1.2.2.5-2.

Effective: Oct. 2006 Supersedes: Jan. 2005
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Design

2.3 General Design Assumptions

Beam
The beam shal |l be assumed continuous over supports at centerline of piles.

One half of the dead load of the approach slab shall be included in the
beam design.

wWing
The standard horizontal reinforcement shown below was designed for sci
pressure, EH. |ive load surcharge, LS and a railing collision forces CT
for Extreme Limit State Il Load Combination.

ot

DEfS

c

<32 I

@u*w | |

L o0 b

ors -

| |

ce2y f— ::

aso

0%

~ ’ " . .
E Earth (27 -0 Ix(Equivalent fluid pressure)
[a} Pressure (2°=-0")x(45 pcf) = 90 psf

Diagram

The minimum steel placed horizontally in wings shall be as shown
in the figure below

Fill Face of End Bent

#6 F-bars @ 8" cfs, —

\\\Z/4#8 H-bars @ 3" cts. at fop of wing then

#6 H-bars @ 8" cts. for horizontal and
vertical loads

PART SECTION THRU BEAM

New: Jan. 2005
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Design

2.4 End Bent Analysis
The following steps shall be used to design integral end bents.

Step 1 — Obtain loads from superstructure
The live load reactions (LL), dead load of structural components
(DC), and dead load of future wearing surface (DW) will be needed
to design the end bents. Strength | Load Combination will be used to
design the reinforcement.

Step 2 — Design bearing pads or girder chairs
From the loads obtained in Step 1, design the bearing pads or girder
chairs according to LRFD DG Sec. 3.31.

Step 3 — Find beam cap width
The standard beam cap width will be 3'-0". However, if the bearing
pad size required exceeds the allowable edge distance, the beam
cap width may be widened. The bearing pads shall be centered over
the centerline of pile location, which is 15" away from the stream or
crossing face of the cap.

Step 4 — Design longitudinal steel in beam cap
If the centerline of bearing is 12" or less on the centerline of piles,
use 4 - #6 bars at the top and bottom of the beam cap. Otherwise,
the ultimate moment used for designing the longitudinal steel shall
be approximated by the following equation and as shown in LRFD
DG Fig. 3.77.2.4.1. The loads shall be factored according to the
Strength | Load Combination.

M, =0.2R,L +0.13WL?

Where:

Ry = maximum interior girder reaction of factored superstructure
loads, kips.

L = pile spacing, ft.

W = factored substructure loads equally distributed across the
beam, k/ft.

Ru Ru Ru

wok /T
‘\ l =0 Girder (Typ.)

EEEREFET TR ENETREY!

L L/2 L 1Ls2 L
Figure 3.77.2.4.1 Basic Assumption for Beam Analysis

T File (Typ.)

A minimum of 4 - #6 Bars shall be used for the longitudinal steel in
the beam cap. If more steel is required, increase bar size and keep
the number of bars to 4. For example, use 4 - #7 bars instead of 5 -
#6 bars.

The minimum reinforcement and bar spacing shall also be checked
against the appropriate limits.

Effective: Oct. 2006 Supersedes: Jan. 2005
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Design

Step 5 — Design for number and size of piles
See LRFD DG Sec. 3.80 for the design of pile foundations.

Effective: Oct. 2006 Supersedes: Jan. 2005
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Reinforcement
2.5 BEAM REINFORCEMENT SPECIAL CASES

SPECIAL CASE I

1f ¢ bearing is 12” or less on eifther side of & piles, for all piles (as
shown below), use 4-#6 top and bottom and #4 at 12" cts. (stirrups),
regardless of pile size.

(Typ-)
¢ Pile (Typ.)

SPECIAL CASE II

When beam reinforcement is to be designed assuming piles fTo take equal
force, design for negative moment in the beam over the infterior piles.

3-0" (%)
E%AA*Q Gdr. (Typ.)

Flﬁ‘ Tl? Flﬁ‘ TlT FJT
oy ] ] ] N
[ [ [ [ [

\ \ \ \ \

I I I I

\ \ \ \ \

I I I I

\ \ \ \ \

J i i J

L3°0" (Typ. | (%) ] B PTle (Typ-) | |

() Dimensions shown are for illustration purposes only.

New: Jan. 2005
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Dimensions

3.1 Front Sheet

Note: The following are details and dimensions for fthe Plan view
on the Front Sheets.

Details for unsymmetrical roadways will require dimensions
tying Centerline Lane fto Centerline Structure.
/

=——¢ Pile & ¢ Bearing

¢ Pile

Fill Face ¢ Roadway

ot End Bent

Dim. to Fill Face of End Bent at ¢ Roadway

New: Jan. 2005
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Dimensions
3.2 Wing Brace

The wing brace dimensions will only vary on fthe wing with obfuse
angle. Wing brace dimensions shown are minimum dimensions. The
wing brace with the acute angle will always be 18" minimum.

SKEWS THRU 0° TO 45°

SKEWS THRU 45°00°01” TO 55°

Note:

SKEWS THRU 55°00°01” AND QVER

Left advance shown., right advance similar.

Effective: May 2006 Supersedes: April 2005
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Dimensions
3.3 Prestressed Girder End Bent
Layout Length 2-6"
See LRFD DG (Min. 16"
[ Sec. 3.32 =—¢ 1/4" Joint Filler ~
- 6" Am
- N |
S / .. \\ (%) 2 Vertical Joint s
¥ \ =TT ] Const. Joint
~ -~ © [Ta | )
==
b | e ﬁ
[
9]
(0] LZ‘ N
C E-—+—< \”ﬁ
o 1
= N RN
7 > Q=
Const. Jt. Q@ Vﬁlj}nﬂ 3 g é
¢ Pile EUA
. 151 3 Ground Line
varies Mins) @ :1 (H:V) slope
01" (normal)
TMin.) SECTION A-A
SECTION NEAR WING
Note:
M 12" Minimum at gutter Iine fop of concrete.

@ All concrete in fthe end bent above top of beam and below top of slab
shall be class B—2, see proper nofes in LRFD DG Sec. 4.0 Office Notes.

C)ProvIde a minimum of 9” Cl.from outside edge of pile to face of beam.

C)See Design Layout for maximum slope of spill Till.

(%) Keep 1 1/2" Min. clear cover for a #5 bar reinforcement between approach
notch and girder. Increase abutment beam width (1”7 increments) to get
the 1 1/2" clear cover if necessary.

ﬁ////rAfQ of Key at &© of Abutment Beam

DETAIL OF KEYED
CONST. JOINT

Effective: April 2005 Supersedes: Jan. 2005
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Dimensions

Prestressed Girder End Bent

* 18" Min. 2-0" Max., provide a minimum of 9" cl.
from outside edge of pile to face of beam.
Coil Tie (Typ-)
_ __ 2% Cross—Slope 2% Cross=Slope —
=l
| | B
| | 3
: : (Typ.)
— — — — = P
I I N °
| |
T =
\EI\I I My =
(%), 4 Piles (min.) = 3-0” min. spa. 11-0" max. spa | CK)
(1" incr.) - o P
. i eV op of win
ey, (Top of wing) ELEVATION (Typ.) e
16" Roadway Width 16"
‘ ‘ Note: Neoprene bearing pads are fo be used ‘ ‘
on inftegral bents (sfTeel or prestressed
structures) it pad size and beam clearance
permits ofherwise, use girder chairs. e
|+
ole
] ¢ Bent & y ¢ Bearing & u
¢ Const. Jt. _ 3" (Typ.) §piies S8
Key B
€]
| \ 1 ] - —
zzrzawwnzz:zzzzzqfwﬂﬂz; i e — CIE Lle
I n I N
e | | B { e W W 1 Y —
I
| | N
— 11 ——
0 Piler—= ~— ¢ Pile
Girder (Typ.) Coil Tie (Typ.)
(>K) 4 Piles (min.)(See elevation for spacing) (%)
PLAN (SQUARE)
dath
I\
o\2
)
G\e
—
= —
A d < -
:;:;:;;;mgﬁ;:; ©|C
WY Sk
________ \‘\r\_\_“\___ - 4&L§
\ . . W\
“n“ Coil Tie *n“
w (Typ.) i
i AR
%%rde: ()] \
3CJILTyp) P BT e (0
(min. J(see elevation for spacing)
PLAN (SKEWED)

See LRFD DG Sec. 3.77.3.2 for wing brace detadils.

Effective: May 2006 Supersedes: April 2005
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Dimensions
3.4 Steel Girder or Beam End Bent
Layout Length 2-6"
See LRFD DG (Min. ) 16"
[Sec. 232, =—¢ 1/4” Joint Filler ~
AN A-\-I
< / .-\ Const. CRx) Y-Vertical Joint s
A Sy Joint { s
) \ T //7qFfCons+. Joint e <
J ~ _ / @ N1 Vl 7\ jqi ) 7,5 79 7,s
- T
k) | |
o) | | l— Key
° ° 7 L w | | / 6733
é = ‘ ;;Tiil |
= - s 1|8 o
: = I
o e 1 S
Const. Joint m J W ! ﬂ\‘ w
N | | A
¢ Pile A ‘
. 517 ® Ground Line
varies i) @ :1 (H:V) slope
(normal )
21"
BUE S SECTION A-A
in.)

(
SECTION NEAR WING

M 12" Minimum at gutter Iine fop of concrete.

@ All concrete in the end bent above top of beam and below fop of slab
shall be class B-2, see proper nofes in LRFD DG Sec. 4.0 Office Notes.

C)Prov?de a minimum of 9” Cl.from outside edge of pile to face of beam.

@) See Design Layout for maximum slope of spill fill.

(%) Use 3” Min. when girder chairs are used and use 1" past the end of
the bearing pad when bearing pads are used.

(¥%) Keep 1 1/2" Min. clear cover for a #6 bar reinf. between approach
notch and girder. Increase abutment beam width (1”7 increments) to get
the 1 1/2" clear cover if necessary.

f////r47Q of Key at ¢ of Abutment Beam

DETAIL OF KEYED
CONST. JOINT

Effective: April 2005 Supersedes: Jan. 2005
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Dimensions
Steel Girder or Beam End Bent

@ 37 ¢l. between sole plate and keyed const. joint (Typ.)

* 187 Min. 2-0" Max.. provide a minimum of 9" cl.
from outside edge of pile to face of beam.

- 2% Cross—Slope 2% Cross-Slope —

3
(Typ.)

)

/

3
(Min.

(K)_ 4 Piles (min.) — 3-0” min. spa. 11-0" max. spda. ()
(1" incr.)
. i Elev. (Top of wing)
Sy (Top of wing) ELEVATION (19 0 g
16" Roadway Widt+h 16"
‘ ‘ Note: Neoprene bearing pads are to be used ‘ ‘
on integral bents (steel or prestressed
sTructures) i+ pad size and beam clearance
permit; otherwise, use girder chairs.
+| C
Sl
B ¢ Bent & ¢ B B % 8
en i &
§ Const. Jt. @ ¢ Pile ¢ e
Key <
©
T 2D T .
2 amnleooocbooome=dhn| o ¢l
[ (W =
———————————————————— AT—— =
(W
¢ Piler—= =——C Pile
Girder (Typ.)
() 4 Piles (min.)(See elevation for spacing) (%)

PLAN (SQUARE)

(Min.

4 Piles (min.)(see elevation for spacing)

PLAN (SKEWED)
See LRFD DG Sec. 3.77.3.2 for wing brace details.

Effective: May 2006 Supersedes: April 2005
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3.5 Wings and Detached Wing Walls
L<22-0"

Dimensions

Fill Face of
‘ End Bent
I
1 ‘l;:
. [
Const. Joint
i \ | | L
I
[
| Tl
—
L>22-0"
1" Joint Filler 220" (Max.) piLlroce of

Shal I Continue
to Top of SBC

-
s r1 =
/ |2 b
Detached wing | [
Wall (k) | .
I [
f | / | I }
A | T A
[l [Tl [l Const. Joint
LA L1 L D
L>22-0" ‘-l
12" 12" 12" 3" Joint
220" (Max.) Filler
() \
— — Detail “B" N / SN
1. 1/ . - - =
i
Vamm = — < Detached i %
A = Wing wall ng °
AN N
p— — S € 1" Joint | P .
L L LT Filler— =] 1" Joint
|1 [ [ Joint F\\\er see _<J Filler
Ll Il Detail “c” D
" 4
SECTION A-A pio” DETAIL “C
| ——
" By Design (k%)
By Design (k) 12 (#ym @ q‘g” Min.) 167 12"
(#4 @ 12" Min.)
# @
12" Cts. 9
© . U&/r(fg'ﬁ s N
~ A A/—“—.ﬁ i -
. \ QW J i % - \ j o 4 ; o4 N N i
) ‘ R =| Joint Filler \_57 Joint
e o & Shall Continue Filler
iﬁgl To Top of SBC
By Design (%) —By Design (%) P
€ / (#4 @ 12" Min.) qor | (#4 @127 Min. ) 17 Joint
Filler
"y
DETAIL "B SECTION D-D
(k) Detached wing wall shown Ts for il lustration purpose only. Design detached
wing wall as a refaining wall, see LRFD DG Sec. 3.62.

(kK) See Retaining Wall Design.

New: Jan. 2005
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4.1 SQUARE WING/SQUARE APPROACH SLAB NOTCH

WIDE FLANGES & PLATE GIRDERS

by - =)

i o
[]

D
at 12" c¢ts
at piles beftween

girders

#H-V1

L=

o ’ o

., ==
r

uz

as bott.
reinf.

#4-U3 ot 6" cts.

Mover pile
under bearings

©

:

®A
To
(Min.

@)

(Front face
#6
4—#6
L—44#6 (Min.)

§\7“’44U2 at 6" cts.

#6

(Fill|face) |®
4@
Z U1
Use same
AN

[ under bearings

3

il

7| a
ﬂ’ i

(v
e
0
0
r
»
v
J»

al
I~ T

©)

Place U1, U2, U3, U4, and V1 bars parallel

to © Roadway.

¢ Roadway) and # V-bar or U-bar

@ 9” cts. min. (Between barrier curbs).
#H-U4 at 12" cts. M — spaced with U1

and V1 bars.

U1l at 12" cts. Ll — spaced between piles

|isted in LRFD DG Sec. 3.77.2.5.
See tables in LRFD DG Sec. 3.77.5.1

bars.
stringer or girder.
min.. see LRFD DG Sec. 2.4.11.

i+ not lengthen step or skew step.
#5 bars, 26" long. spaced at 12" cts

®0 60 6 00 C

#5 U-bar [ (horiz. leg placed parallel to

for 1-1/16" @ hole spacing for # 6 reinf.
Same number of bars as 1-1/16" @ holes in
By design — development length (fop bars)

Stirrups shall clear step by 1-1/2" min..

and girders. #5 bars, except special cases

along € bent. Bars placed parallel fo.Q Rdwy .

Place note on plans if Girder Chairs are used:

Shift the reinforcing steel to keep 1-1/2"
clearance of the angles of the girder chairs.

Keep 1-1/2" clearance between shear reinforcement and pi

(Min.)

4—#5

PART SECTION NEAR END BENT

Reinforcement

g

#6 U-bar (1)

#6 U-bar

#4-U2

Use same as

f——#4-U3

=

(dkL)

(Replace Ul bars with U3 bars at piles under girders
and with V1 bars at piles befween girders.)

G)
g

/

”9

# v-pbar (1)

bott. reinf.
#6%%
L

(Min.)

476

SECTION B-B SECTION C-C SECTION D-D

SECTION A-A

New: Jan. 2005
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4.2 SQUARE WING/SQUARE APPROACH SLAB NOTCH Reinforcement

PRESTRESSED GIRDERS 25
< h Oﬂgl —
3 S R ey
\ © N © ‘
o v ] z oL < %?
A — [ e 4 n
S i——— = =58 . | ?
o~ = | T = Ty © F < . o
F—— oo L > 7 I 2
o o 5 - FooL o]
v & 3 ) a IS —. =
(3 e X T =l b
w
X _ e A T ] 3
: = | O = .l
+ 0 o =
35 \ v 2 ‘DU.I?)
T - < ot @ aF v
Y N ©— L wn-—0
o . = -0 — €233
£+ +0d = ¥
3 o— Ot - ||—mo o o@ o
= h Oy C o
2@ oL MO
Q 8 (LRGN ?5% o —
o Y R SoL g2 = )
W \ #LC 5 w %
SRS — ' z
o w <
< -~ Z < = = !
v N ) Vﬂ] — A ©
- n a0 s . = A
3 5y I o =z
L@ 8 = _+ = S
5 2. — — oy
Nl 55 Q S
R = +C w w
> 5<% o 7]
N ko)
c 9y . < 09 & © c
I} # 3 = & < IS} o~
0§ - + a C v >
= < 5L o + ]
+ ] @ o v 5
= Lo i X ¥
o
! b LT N Y =] ¥
¥ 7 ¥o #
J ==
= A ©
ey =
R s ve 2
Vbq » Vbq 1
e
n O | = —
Cﬁ > R (ﬁ al R LS
L ‘ 5 e )
B P— =
= = — o
Place U1, U2+ U3, U4, and V1 bars parallel ?f i‘ 34
to € Roadway. o - ,lZ
@ # U-bar I (horiz. leg placed parallel fo ‘Q o
¢ Roadway) and #6 V-bar or U-bar © 59c
@ 9" cts. min. (Between barrier curbs). C @ $@'§E
#5-U4 at 12" cts. M - spaced with U1 g ©
and V1 bars. $ (saepdlb 0|y
@ Ut at 12" cts. U - spaced between piles u;j)M*SQ) o\c
and girders. i q 9 glo et
(Replace U1 bars with U3 bars at piles S ir
under girders and with V1 bars at piles @ v #
between girders). #5 bars, except special @ |4
cases listed in LRFD DG Sec. 3.77.2.5. - N % 8 <
@ By design — development length (top bars) c 0 ‘ — |
min.. see LRFD DG Sec. 2.4.11. = 7, $D< . <
(® #5 bars. 2-6” long. spaced at 12" cts. ® | ! 7N UJ P g
along € bent. Bars placed parallel o € Rdwy. i e | i b _ :
I - 9
("drD) 9 o “f/ »
51
Place note on plans if girder chairs are used: ig g
Shift the reinforcing steel fo keep 1-1/2" ) @
clearance of the angles of the girder chairs. @ -2
€ £ 5
("+U00) | &
Keep 1-1/2" clearance between shear reinforcement and piles. SDQ 9y =
¥

New: Jan. 2005
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4.3 SQUARE WING/SQUARE APPROACH SLAB NOTCH ReTnforcement
WIDE FLANGES, PLATE GIRDERS & PRESTRESSED GIRDERS
23 #5-K Bars Varies
(24" Min.)
2-#8 Bars @
(Placed with grade) 2-#8 Epoxy coated ES #35-K Bar
bars (Placed with [s]
grade) or
N 30" ®
N +
(Typ.) 2
: o L0 G
~ o I I8 q
) s []
) 7 b 4
—— — T 7 =
f N T 1 *
Y ~ \ I~ o 1.
gIA | | 28 |%e
I3) | | o| + bl
2" . | | oo —#6 Bars
ol Const. joint . N »| O C S P
B ] s Y 82 .
+1| 0 +| 0=
91" + f f o 5, (Typ.)
s Z{ ‘ ‘ 2T NG
g j L+ | I . 5 \ Const.
~ 21 | 18" ~| o joint
i © ! [(Typ.) Jle & v <
o | | | = v
5 o
o j 1 T N A
of— o
= = #6 Bar
9"+ #5 Bars at 12" cts. 3" 16"
(Each face)
VATION OF WIN Use const. joint en PART SECTION
ELE IoN O ING ® steel struc u;es only. THRU WING
(¥) Keep a min. of 3” ctr. to ctr. spacing between #6 bars placed horizontal ly and
#8 bars placed with grade.
# bars at 12”<L>\ \/7\—’
#% bars at 8"(_/) (k) y > #5-K4
- " —
R 14 W/ bar
14" 75
¥ 213" Clf (Min.) Qutside |
face of (|7,
wing t
g v v v v v
Y f Y ™ > > b o L7y
= £ _\_E # bar
#8 and #6 bars PARENSEEEISTNEHRU
vy " . n
9 #6 Bars at 12" cts 3 @ Use 90°
SECTION A-A (SQUARE) standard hook in
(K bars not shown for clarity) SPC B, C, & D.
Al'l stirrups in beam and diaphram fto be placed parallel to ¢ Roadway
#6 bars at 8" cts. (kk)
18”7+ (Typ. ) # bars at 8" cts. (3kK)
N A
N A 7]
AN /ﬁ
167,
5 U bars PART PLAN — SKEWED END BENT 7oy bars
# V bars at 9” cots.
at 9" cts. 167,
¥k Place note on plan
Bend ____ F bars in field to clear girder.

Note: See LRFD DG Sec. 3.32 for barrier curb details and spacing of K bars.
Prestressed [-Girders shown in details. Steel Girders similar.

New: Jan. 2005
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SQUARE WING/SQUARE APPROACH SLAB NOTCH Re Inforcement
WIDE FLANGES., PLATE GIRDERS & PRESTRESSED GIRDERS

4—#5 (Min.) 4-#6 (Min. )
?EGEG’\FBHQH’W —2 Stop ?EGEOTGHQ‘H'W =2 Transverse
equals approach slab [ *TQBSVGTSE equals approach slab / slab reinf.
notch length) s1ab reint.  notch length)

slab reinf. oY

: — ——
¢ —}#Lomgﬁudmm il
N

Varies
#6 Bars

<
¢S4
a
#5 Bars

Varies
# Bars

|

qu R
#5 Bars

A
<= L@ # @ 9" ots - % # @ 9" ots
ol¢ w—d— (Min.) ol #p—d (Min.)
S N o = ———
- .« . 4 . 4 ~ 4
4% 4—#g
(Min.) (Min. )
3 g 37
(Min. ) (Min.)
SECTION THRU SECTION THRU
SQUARE END BENT SKEWED END BENT
L4—#@ (M. ) Lzz—#@ (Min.)
/|
/
Fill Face of /
end bent
Fill Face of /

end bent ——=

\¥ﬁ\(<gTr;;sverse slab Transverse s|ab

PLAN reinforcement V%Llﬁ?VOGWEH*
SQUARE END BENT SKEWED END BENT

Note: Sections shown above are between girders and piles.
Prestressed 1 girders are shown in the sections above; Steel girders are similar.

(D) Use same as bottom reinforcement.

@ Use construction joint on steel structures only.

New: Jan. 2005
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. Details
3.77.5 Details
5.1 Reinforcing Holes
Reinforcing Holes For Wide Flange Beams
< f<— ¢ Bearing
| A 5
‘ 8%
< \ ' v Z Py
= | < s ”
b ‘ w0 0]
—-—-—- - T O~
@ \ ——1 iT%Q
‘ ‘ 88
| | X O+
! | N_Cheok that the top < Gc
s \ \ hole clears below N -
the top const. Jjoint
% @ <%> <::> used on steel sfrucfures. = <%“‘J
! ! (kK) 1 1/16" @ holes for skews
‘ thru 20°. For skews > 20:,
& ! use slotted hole = 1 1/16"7 + ——
' 2x(Web thickness)x(tan of the
T €$>’ skew angle). B
:<[ Ve}
B r 7
A —Varies (For sfringers on grade, SECTION A—A
give dimension ftop and bottom)
Section At End Of Stringer
WF BEAM DEPTH STUD SPACING “A" REINFORCING HOLE SPACING
21" 2 spa. @4 1/2" 4" 2 equal spaces
24" 2 spa. @6” 4" 2 equal spaces
27" 2 spa. @7 1/2" |4 1/2" 2 equal spaces
30" 3 spa. @6” 4 172" 3 equal spaces
33" 3 spa. @ 7" 4 1/2" 3 equal spaces
36" 4 spa. @6" 4 172" 3 equal spdaces
Reinforcing Holes For Plate Girders
Note:
Check the deadload (DL) on angles for girders 60”7 or larger.

N
A

Bearing stiffeners are fto be designed for DLI1

and 50 psf construction

load.

(no SBC or FWS)
(No web studs are required

Y

"o
A

—Varies

N

since bearing stiffener

the top const.

(6K) 1 1/16"
For skews > 20°,

is provided).

Check fThat the fop hole clears below
joint used on steel

strucfures.

@ holes for skews thru 20°.
use slotted hole

1 1/16" + 2(Web thickness)x(tan of the skew angle)

(For girders on grade,

dimension top and bottom)

Section At End Of Girder

give

PL GDR DEPTH A" REINFORCING HOLE SPACING
39" 3 172" 4 equal spaces
42" 3 1/2" 5 equal spaces
48" 4" 5 equal spaces
54" 4 1/2" 6 equal spaces
60" 4" 8 equal spaces
Effective: Oct. 2006 Supersedes: Jan. 2005
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Detalls

Drains
Vertical Drains Without Intermediate W

5.2 Vertical

ings
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